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DUH WKH%XLOGLQJ ,QIRUPDWLRQ0RGHOLQJ %,0DQG WKH4XLFN5HVSRQVH&RGH 45&RGHDSSOLHGERWK WR LPSURYH
DQGVSHHGXSYDULRXVDVSHFWVRI WKHFRQVWUXFWLRQSURFHVV ,WKDVDOUHDG\EHHQGHPRQVWUDWHG WKHSRVVLELOLW\DQG WKH
FRQVHTXHQWEHQHILWVRIXVLQJ,7PHWKRGVLQSDUWLFXODU%,0IRUDEHWWHULQWHJUDWLRQZLWKLQGLIIHUHQWGLVFLSOLQHVRIWKH
EXLOGLQJ SURFHVV >@ DQG WKDW %,0 WHFKQRORJ\ FDQ EH XVHG DV D VWDUWLQJ SRLQW IRU VDIHW\ SODQQLQJ DQG
FRPPXQLFDWLRQ>@:LWKWKH45FRGHDSSOLFDWLRQVZHKDYHRSWLPL]HGWKHLQIRUPDWLRQIORZEHWZHHQGLIIHUHQWDFWRUV
LQYROYHGHVSHFLDOO\GXULQJWKHFRQVWUXFWLRQSKDVHV7KH%,0DQG45FRGHKDYHEHHQDSSOLHGLQDV\QHUJLFZD\WRD
VWXG\FDVHLQRUGHUWRDQDO\]HWKHHIIHFWLYHQHVVDQGWKHOLPLWDWLRQVRIWKHV\VWHP7KHSRWHQWLDOLW\RIWKHV\VWHPKDV
EHHQHYDOXDWHGDOVRWKURXJKDTXHVWLRQQDLUHSURSRVHGWRGLIIHUHQWVXEMHFWVRIWKHFRQVWUXFWLRQVHFWRU

7KHXVHRI%,0WHFKQRORJ\IRUWKHUHSUHVHQWDWLRQRIWKHFRQVWUXFWLRQVLWHGHVLJQVLWHSODQQLQJDQGPDQDJHPHQW
KDYHKDG LQUHFHQW\HDUVVRPHGHYHORSPHQWV>@&RQFHUQLQJ%,0WHFKQRORJ\DSSOLHGWR WKHH[HFXWLRQSKDVH
PDQDJHPHQWVRPHSUHYLRXVVWXGLHVKDYHEHHQFDUULHGRXW>@7KHVHLQYHVWLJDWLRQVKDYHUHYHDOHGWKDWFRQVWUXFWLRQ
VLWH%,0GHVLJQGXULQJWKHSODQQLQJSKDVHVDOORZVWRLGHQWLI\ZLWKJUHDWHUSUHFLVLRQWKHSRVVLEOHFULWLFDOLWLHVUHODWHG
WRRSHUDWLRQDOSURFHGXUHV7KXVLWLVSRVVLEOHWRLQFUHDVHWKHOHYHORIZRUNHUV¶VDIHW\LPSURYLQJZRUNVSURGXFWLRQ
TXDOLW\DQGDYRLGLQJ LPSURYLVHGGHFLVLRQV LQZRUNLQJSURJUHVV ,Q WKHH[HFXWLRQSKDVH WKH VDPH%,0PRGHOFDQ
DOVREHH[SORLWHGE\FRQVWUXFWLRQFRPSDQLHVIRUDEHWWHUVLWHRUJDQL]DWLRQLQSDUWLFXODUIRUDGHWDLOHGGHYHORSPHQWRI
WKH VSHFLILF RSHUDWLRQDO SURFHGXUHV ,W LV RI SDUDPRXQW LPSRUWDQFH WKDW WKH LQIRUPDWLRQ UHODWHG WR GHVLJQ DQG
RSHUDWLRQDOPDQDJHPHQWFROOHFWHGLQWKH%,0PRGHODUHDYDLODEOHIRUDOO WKHILJXUHVLQYROYHGLQWKHFRQVWUXFWLRQ
SURFHVV

45FRGHLVDW\SHRIPDWUL[EDUFRGHDOVRFDOOHGWZRGLPHQVLRQDOEDUFRGH>@ZLWKDJUHDWFDSDFLW\WRVWRUHGDWD
DQGHTXLSSHGZLWKD³VHOIFRUUHFWLQJ´IXQFWLRQ WKDWDOORZVWKHUHDGLQJRI WKHFRGHHYHQLI LW LVSDUWLDOO\GDPDJHG
DQGDYHU\VLPSOH VWUXFWXUH7KHPRVWFRPPRQPHWKRGRIGDWDEDVHGHFRGLQJFRQVLVWVRI WDEOHWVPDUWSKRQH
VDSSV
GHGLFDWHGWRUHDGWKH45FRGHDQGTXLFNO\FRQYHUWLWLQD85/7KHZLGHVSUHDGXVHRI45FRGHVZDVPDGHSRVVLEOH
WKDQNVWRDOORIWKHVHLQWULQVLFTXDOLWLHVDQGWRWKHSUHVHQFHRIDSSOLFDWLRQVDYDLODEOHIRUWDEOHWRUVPDUWSKRQHXVHUV
7KXV45FRGHKDVEHHQLGHQWLILHGWRJHWKHUZLWK%,0WHFKQRORJ\DVWKHLQVWUXPHQWIRUWKHSUDFWLFDOGHYHORSPHQW
RIWKHSURSRVHGV\VWHP
45FRGHDQG%,0LQFRQVWUXFWLRQVLWH
7KHSUHYHQWLRQ LQIRUPDWLRQV\VWHP LVFKDUDFWHUL]HGE\DV\QHUJLFDSSOLFDWLRQRI%,0PRGHODQG45FRGH7R
KDYHDEHWWHUGHVLJQDQGPDQDJHPHQWRIWKHFRQVWUXFWLRQSURFHVVWKUHHREMHFWLYHVKDYHEHHQLGHQWLILHGWKHFKHFN
RI ZRUNHUV¶ WUDLQLQJ  WKH GHILQLWLRQ RI ZRUNV RSHUDWLRQDO SURFHGXUHV DQG  WKH VFKHPDWL]DWLRQ RI WKH
DVVHPEO\GLVDVVHPEO\XVHRIVLWHHTXLSPHQWDQG WHPSRUDU\VWUXFWXUHV%HORZDVXPPDU\RI WKH WKUHHDSSOLFDWLRQV
UHIHUUHGWRWKHFDVHVWXG\LVSUHVHQWHGZLWKVRPHH[DPSOHV7KHFDVHVWXG\FRQVLVWVLQDUHVWRUDWLRQVLWHRIDEXLOGLQJ
WRZHU ORFDWHG LQ WKH FHQWHU RI0LODQ 7KH WRZHU LV FKDUDFWHUL]HG E\  IORRUV DERYH JURXQG DQG  XQGHUJURXQG
IORRUV0DLQZRUNVDUHFRQFUHWHSLOODUVUHLQIRUFHPHQWDQGPHWDOFDUSHQWU\DVVHPEO\
2.1. Check of workers’ training 
2QHRIWKHPDLQFULWLFDOLWLHVLVUHODWHGWRWKHGDWDDYDLODELOLW\DERXWZRUNHUV¶WUDLQLQJ7RDFKLHYHWKHREMHFWZH
KDYHGHYHORSHG VHYHUDO GDWD VKHHWV WKDW VXPPDUL]H WKH VLJQLILFDQWZRUNHU LQIRUPDWLRQ LQRUGHU WRQRWZDVWH WLPH
ORRNLQJIRUWKHPLQWKHSDSHUDUFKLYHVRIWKHFRQVWUXFWLRQFRPSDQ\)RUHDFKRIWKHVXPPDU\VKHHWVD45FRGHLV
FUHDWHGDQGWKHFRGHLVSODFHGRQWKHWDJRIWKHFRUUHVSRQGLQJZRUNHURURQWKHUHVSHFWLYHKDUGKDW6RWKDQNVWRD
VFDQRIWKHFRGHZLWKDVPDUWSKRQHRUWDEOHWWKDWOLQNVWRWKHGDWDEDVH85/LWLVSRVVLEOHIRUH[DPSOHWRFRQWURO
WKHDXWKRUL]DWLRQWRDVSHFLILFHTXLSPHQWRUSURFHVVLQJHDVLO\DQGZLWKDJUHDWUDSLGLW\2QWKHVDPHRQOLQHSDJH
FRQWDLQLQJVXPPDU\VKHHWVOLQNVWKDWOHDGWRWKHRULJLQDOWUDLQLQJFHUWLILFDWHVDUHDYDLODEOH%HORZDQH[DPSOHRI
DSSOLFDWLRQRIWKHV\VWHPWRWKHFDVHVWXG\LVSUHVHQWHG)LJXUHUHSUHVHQWVWKHZRUNHUWDJZLWKWKHDSSOLFDWLRQRI
45FRGHZKLOHILJXUHUHSUHVHQWVWKHGDWDVKHHWWKDWVXPPDUL]HVZRUNHULQIRUPDWLRQ'DWDVKHHWDVLQGLFDWHGLV
RUJDQL]HG LQ GLIIHUHQW SDUWV LQ RUGHU WR KDYH D VWUXFWXUHG LQIRUPDWLRQ V\VWHP WKDW VLPSOLI\ WKH YHULILFDWLRQ RI
ZRUNHUV¶GDWDDQGDOORZVDIDVWHUFRPSUHKHQVLRQIURPWKHLQVSHFWLRQERG\
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

)LJ:RUNHUWDJZLWKWKHDSSOLFDWLRQRI45FRGH


)LJ'DWDVKHHWWKDWVXPPDUL]HVWKHZRUNHULQIRUPDWLRQ
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2.2. Definition of works operational procedures 
7KHQH[WDQDO\VHGDVSHFWLVUHODWHGWRWKHGHILQLWLRQRIVFKHPDWLFRSHUDWLRQDOSURFHGXUHVLQRUGHUWRHDVLO\WUDQVIHU
WKHPWRZRUNHUV*HQHUDOO\FRQVWUXFWLRQFRPSDQLHVGRFXPHQWVLQZKLFKRSHUDWLRQDOSURFHGXUHVDUHFRQWDLQHGLH
2SHUDWLRQDO6DIHW\3ODQVKDYH D OH[LFRQQRW DOZD\VXQGHUVWDQGDEOH IRUZRUNHUV7KXV WKHVHGRFXPHQWV DUHQRW
VXLWDEOH IRU D SUDFWLFDO XVH RQ FRQVWUXFWLRQ VLWH 7KHUHIRUH LW KDV EHHQ GHYHORSHG D IRUP DV D PHDQV RI
FRPPXQLFDWLRQ ZLWK ZRUNHUV FKDUDFWHUL]HG E\ VLPSOLFLW\ OLQHDU ORJLF DQG FODULW\ $ VSHFLILF JURXS RI IRUPV
FRQVWLWXWHVDFRPSOHPHQWDU\DQGRSHUDWLRQDOSURFHGXUH WKDWVKRXOGEH LQFOXGHG LQ WKH2SHUDWLRQDO6DIHW\3ODQ,Q
WKH IRUPV DUH DWWDFKHG VRPH WKUHHGLPHQVLRQDO LPDJHV VHH ILJXUH  H[WUDFWHG IURP WKH FRQVWUXFWLRQ VLWH %,0
PRGHOWKDWUHSUHVHQWZRUNVWDWLRQVDQGDFWLYLWLHVLQRUGHUWRDOORZZRUNHUV¶LPPHGLDWHFRPSUHKHQVLRQRIWKHFRUUHFW
RSHUDWLQJ VHTXHQFH 7KH LQIRUPDWLRQ FRQWDLQHG LQ WKH IRUPV DUH VWUXFWXUHG LQ D V\VWHPDWLF ZD\ WKDW DOORZV WKH
FRQVWUXFWLRQVLWHPDQDJHURURWKHUZLVHWKHHPSOR\HHVRIDVSHFLILFFRPSDQ\WRJDLQDSUDFWLFHIRUGDWDDFTXLVLWLRQ
7KHIRUPVDUHLQFOXGHGLQWKHFRPSDQ\RQOLQHGDWDEDVHKHQFHD45FRGHLVDVVRFLDWHGWRHDFKIRUP%\DIIL[LQJD
WDJZLWKWKH45FRGHWRWKHWHFKQLFDOHOHPHQWREMHFWRISURFHVVLQJRUDGMDFHQWWRLWDQ\VXEMHFWFDQGLVSOD\RQLWV
VPDUWSKRQHRUWDEOHWDOOWKHLQIRUPDWLRQFRQWDLQHGLQWKHIRUPV,QWKHFDVHVWXG\IRUH[DPSOHDWDJKDVEHHQIL[HG
RQ D FRQFUHWH SLOODU DQG QHDU WKH PHWDO FDUSHQWU\ 1H[W ILJXUH UHSUHVHQWV RQH VKHHW RI WKH JURXS WKDW JLYHV WKH
RSHUDWLRQDOSURFHGXUHVIRUWKHSLOODUUHLQIRUFHPHQW$VLQWKHSUHYLRXVVKHHWWKHGRFXPHQWLVRUJDQL]HGLQGLIIHUHQW
SDUWVDVLQGLFDWHGLQRUGHUWRKDYHDVWUXFWXUHGLQIRUPDWLRQV\VWHPWKDWVLPSOLI\WKHFRPSUHKHQVLRQIURPZRUNHUV

$V H[SODLQHG WKH SUHYHQWLRQ LQIRUPDWLRQ V\VWHP KDV EHHQ DSSOLHG GLUHFWO\ RQ VLWH LQYROYLQJ LQ SDUWLFXODU
FRQVWUXFWLRQFRPSDQ\)LJXUHV UHSUHVHQW VRPHVLJQLILFDQWPRPHQWVRI WKH V\VWHP WHVWLQJGHPRQVWUDWLQJ WKH
SUDFWLFDOXVHRIWKHWRRODQGWKHFRPSDQ\LQWHUHVWDQGLQYROYHPHQW


)LJ3LOODUVFDULI\LQJRSHUDWLRQDOSURFHGXUH

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
)LJD$WDJZLWKWKH45FRGHRQWKHWHFKQLFDOHOHPHQWSLOODUE6FDQRIWKH45FRGHZLWKDWDEOHWE\WKHVLWHIRUHPDQ


)LJD,OOXVWUDWLRQRIWKHRSHUDWLRQDOSURFHGXUHVE\WKHVLWHIRUHPDQWRWKHZRUNHUE2SHUDWLRQDOSURFHGXUHRQWKHWDEOHW
2.3. Schematization of the assembly/disassembly/use of site equipment and temporary structures 
,Q RUGHU WR VFKHPDWL]H WKH DVVHPEO\GLVDVVHPEO\XVH RI VLWH HTXLSPHQW DQG WHPSRUDU\ VWUXFWXUH DQRWKHU
DSSOLFDWLRQRI45FRGH LQFRQVWUXFWLRQVVLWHKDVEHHQ LWVSODFLQJGLUHFWO\RQ WKHREMHFW WKDWKDYH WREHXVHG7KLV
PDQDJHPHQW SURFHVV SURYLGHV WKDW QRW RQO\ HTXLSPHQWWHPSRUDU\ VWUXFWXUHV KDQGERRNV DUH DYDLODEOH LQ WKH VLWH
RIILFHV EXW DOVR HDFK HTXLSPHQWWHPSRUDU\ VWUXFWXUH LV DFFRPSDQLHG E\ WKH UHVSHFWLYH KDQGERRN LQ WKH VSHFLILF
ZRUNSODFH,QWKLVZD\WZRVLJQLILFDQWSUREOHPVKDYHEHHQVROYHGKDQGERRNVGHWHULRUDWLRQDQGWKHLUFRQVXOWDWLRQ
LQUHDOWLPH$VDQH[DPSOHDGHYHORSHGIRUPKDVEHHQWKHRQHIRUDPRELOHVFDIIROGVHHILJXUHLQZKLFKDOOWKH
LQIRUPDWLRQQHFHVVDU\IRUWKHSURSHULQVWDOODWLRQXVHDQGGLVPDQWOLQJDUHVXPPDUL]HGDQGEHLQJDFFHVVLEOHWKDQNVWR
WKHWHFKQRORJ\RIWKH45FRGH7KHIRUPVWUXFWXUHKDVEHHQGHYHORSHGVWDUWLQJIURPWKHW\SLFDOLQIRUPDWLRQFRQWDLQ
LQWHPSRUDU\VWUXFWXUHVKDQGERRNEXWVXPPDUL]HGLQRUGHUVLPSOLI\WKHLQIRUPDWLRQWUDQVPLVVLRQDQGRSWLPL]HWKH
XVDELOLW\RIWKHVWUXFWXUHRQVLWH


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
)LJD,OOXVWUDWLRQRIWKHRSHUDWLRQDOSURFHGXUHVE\WKHVLWHIRUHPDQWRWKHZRUNHUE2SHUDWLRQDOSURFHGXUHRQWKHWDEOHW
,OOXVWUDWLRQV
:KDWKDVEHHQGHVFULEHGDQGDSSOLHG LQ WKH VSHFLILFFDVHVWXG\VKRZVKRZ WKHDGRSWLRQRI45FRGH WRJHWKHU
ZLWK%,0WHFKQRORJ\KDVEHHQDEVROXWHO\DFKLHYDEOHDQGHDVLO\HQMR\HG+RZHYHU LQRUGHU WRDQDO\]HWKHZLGHU
GHYHORSPHQWRIWKLVV\VWHPDQGHYDOXDWHLWVSRWHQWLDOXVHLWKDVEHHQGHFLGHGWRFRQWDFWVHYHUDOSURIHVVLRQDOILJXUHV
XVHUV IURP ERWK WKH FRPSDQLHV
ZRUOG DQG WKH IUHHODQFHUV
ZRUOG DQG LQWHUYLHZ WKHP WKURXJK D TXHVWLRQQDLUH
5HJDUGLQJFRQVWUXFWLRQFRPSDQLHVHPSOR\HUVPDQDJHUVDQGVXSHUYLVRUVKDYHEHHQLQWHUYLHZHGZKLOHFRQFHUQLQJ
IUHHODQFHUVWKHUHVHDUFKKDVLQYROYHGLQSDUWLFXODUVDIHW\FRRUGLQDWRUVFRQVWUXFWLRQVXSHUYLVRUSURMHFWPDQDJHUVDQG
SURMHFWVXSHUYLVRUV)LJXUHVKRZVWKHSHUFHQWDJHVRILQWHUYLHZHGILJXUHVIRUDWRWDOSHUFHQWDJHRIUHODWHGWR
FRQVWUXFWLRQ FRPSDQLHV¶ZRUOG DQG  UHODWHG WR IUHHODQFHUV
ZRUOG%\ DQDO\]LQJ DQG FRPSDULQJ WKH GLIIHUHQW
DQVZHUVLWKDVEHHQSRVVLEOHWRHYDOXDWHWKHVWUHQJWKDQGZHDNQHVVRIWKHSURSRVHGV\VWHPLQRUGHUWRLPSURYHDQG
IXUWKHUGHYHORSLW
526   Trani Marco Lorenzo et al. /  Procedia Engineering  85 ( 2014 )  520 – 528 
7KHTXHVWLRQQDLUHLVFRPSRVHGE\TXHVWLRQVDFFRPSDQLHGE\VRPHH[DPSOHVRIV\VWHPDSSOLFDWLRQWKDWKDYH
EHHQVWUXFWXUHGLQWKHIROORZLQJZD\
• 7KHILUVWWKUHHTXHVWLRQVDUHUHODWHGWRWKHXVHIXOQHVVRIWKHV\VWHPIURPWKHSRLQWRIYLHZRIILJXUHVEHORQJLQJWR
FRQVWUXFWLRQFRPSDQLHVDQGUHODWHGWRPDQDJHPHQWUROHVVXFKDVFRQVWUXFWLRQVLWHPDQDJHUVRUIRUHPHQ)RU
HDFKTXHVWLRQLWLVUHTXLUHGDVFRUHDVVRFLDWLRQWRWKHV\VWHPEHQHILWV$QH[DPSOHRITXHVWLRQLV³&DQEHXVHIXO
IRUWKHVLWHPDQDJHURUIRUHPDQWRDFFHVVYLD45&2'(WRWH[WRULPDJHVRIDQRSHUDWLQJSURFHGXUHXVLQJD
WDEOHWVPDUWSKRQH"´
• 7KHQH[WIRXUTXHVWLRQVDUHDGGUHVVHGWRHYDOXDWHWKHV\VWHPXWLOLW\IRUPWKHSRLQWRIYLHZRIILJXUHVEHORQJLQJ
WRFRQVWUXFWLRQFRPSDQLHVZKLFKKDYHDUROHRIFRQWURORQFRQVWUXFWLRQVLWHVXFKDVKHDOWKDQGVDIHW\PDQDJHUV
ZRUNHUVKHDOWKDQGVDIHW\UHSUHVHQWDWLYHVRUVRPHWLPHVWKHVDPHHPSOR\HUV$QH[DPSOHRITXHVWLRQLV³&DQEH
XVHIXOWRDFFHVVYLD45&2'(WRDQRSHUDWLQJSURFHGXUHLQRUGHUWRFRQWUROLWVFRUUHFWLPSOHPHQWDWLRQXVLQJD
WDEOHWVPDUWSKRQH"
• 7KHIROORZLQJWKUHHTXHVWLRQVLGHQWLI\WKUHHUDQJHVRIZRUNDPRXQWVUHODWHGWRWKHDSSOLFDELOLW\RIWKHV\VWHP,Q
SDUWLFXODUZRUNVKDYHEHHQGLYLGHGXQGHU¼EHWZHHQ¼DQG¼DQGRYHU¼PLOOLRQ
• )LQDOO\WKHODVWWZRTXHVWLRQVDUHUHODWHGWRWKHSUDFWLFDODSSOLFDELOLW\RIWKHV\VWHP,QIDFWLWQHHGVWRROVVXFK
DVWDEOHWVRUVPDUWSKRQHVWKDWDUHFRPPRQEHWZHHQEXVLQHVVPHQRUSURIHVVLRQDOVEXWQRWDPRQJFRQVWUXFWLRQ
VLWHZRUNHUV,VWKHQUHTXHVWHGDQRSLQLRQDERXWWKHOLNHOLKRRGWKDWFRQVWUXFWLRQVLWHPDQDJHUVRUIRUHPHQZLOOEH
HTXLSSHGE\WKHDIRUHPHQWLRQHGLQVWUXPHQWVUHVSHFWLYHO\IURPQRZXQWLOWKHQH[W\HDUV


)LJ6XUYH\VDPSOH

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
)LJD,OOXVWUDWLRQRIWKHRSHUDWLRQDOSURFHGXUHVE\WKHVLWHIRUHPDQWRWKHZRUNHUE2SHUDWLRQDOSURFHGXUHRQWKHWDEOHW
)RUHDFKTXHVWLRQDVSHFWUXPRIUHVSRQVHVKDVEHHQSURYLGHGE\DVVLJQLQJDVFRUHIURPWRZKHUHPHDQV
OLWWOH XVHIXOSUREDEOH DQG  PHDQV YHU\ XVHIXOSUREDEOH 7KXV LW KDV EHHQ SRVVLEOH WR DQDO\]H WKH GLIIHUHQW
UHVSRQGHQWVRSLQLRQVZLWKRXWIRUFLQJWKHPWRJLYHDFOHDU\HVRUQREXWJLYLQJWKHRSSRUWXQLW\WRVKRZWKHGLIIHUHQW
VKDGHV RI WKHLU UHDVRQLQJ$W WKH HQG D QXPEHU RI  UHVSRQGHQWV TXHVWLRQQDLUHV KDYHEHHQ FROOHFWHG )URP WKH
GLIIHUHQW DQVZHUV VXPPDUL]HG LQ WKH JUDSKLF DERYH VHH ILJXUH  ZH FDQ FRQFOXGH WKDW WKH PDMRULW\ RI
UHVSRQGHQWV KDYH FRQVLGHUHG YHU\ XVHIXO WKH RYHUDOO SUHVHQWHG V\VWHP GLIIHUHQWLDWLQJ KRZHYHU LWV DSSOLFDELOLW\
GHSHQGLQJRQWKHGLIIHUHQWW\SHVRIFRQVWUXFWLRQVLWH,QGHHGLQWKHTXHVWLRQVDERXWWKHXVHIXOQHVVRIWKHV\VWHPIRU
VPDOO VLWHV TXHVWLRQ  WKH UHVSRQVHV KDYH EHHQ YHU\ GLIIHUHQW IURP WKRVH UHJDUGLQJ ELJ VLWHV0RVW RI DOO WKH
UHVSRQGHQWV KDV IHOW WKDW WKH V\VWHPZRXOG EH EHQHILFLDO LI WKH LQLWLDO LQYHVWPHQW LV TXLFNO\ UHFRYHUHG IURP WKH
VSHHGLQJXSRIRSHUDWLRQVRQVLWHRWKHUZLVHWKH\KDYHIHOWWKHLQYHVWPHQWUHTXLUHGE\WKHV\VWHPXQDIIRUGDEOHIRU
VPDOOVLWHV)XUWKHUPRUHZLWKWKHLQFUHDVLQJDPRXQWRIZRUNVWKHSHUFHQWDJHRISRVLWLYHUHVSRQVHVLQFUHDVHVXQWLOLW
UHDFKHVWKHRIUHVSRQVHVZLWKWKHKLJKHVWDYDLODEOHUDWLQJ)LQDOO\ZLWKUHJDUGWRWKHSURYLVLRQRIWRROVVXFKDV
VPDUWSKRQHV DQG WDEOHWV LQ WKH QH[W WZR \HDUV WKH UHVSRQGHQWV KDYH LQGLFDWH WKDW LW LV XQSUHGLFWDEOH HVSHFLDOO\
FRQVLGHULQJWKHHFRQRPLFFULVLVWKDWLVVZHHSLQJWKHFRXQWU\ZKLOHWKH\DUHPRUHRSWLPLVWLFIRUWKHGLVVHPLQDWLRQRI
WKHVHWRROVLQWKHQH[W\HDUV
&RQFOXVLRQV
5HIHUULQJ WR WKHTXHVWLRQQDLUH WKHV\VWHP LVJHQHUDOO\HYDOXDWHGSRVLWLYHO\ZLWKVRPH OLPLWDWLRQV WKDWPDNH LW
PRUHXVHIXO DQG DSSOLFDEOH LQELJ FRQVWUXFWLRQ VLWHVXQGHU WKHRUJDQL]DWLRQRI VWUXFWXUHG FRQVWUXFWLRQ FRPSDQLHV
PRUH GLIILFXOW WR DSSO\ LQ VPDOO FRQVWUXFWLRQ VLWHV 3URIHVVLRQDOV LQWHUYLHZHG HYHQ LIZLWK VRPH GLIIHUHQFH KDYH
DSSUHFLDWHGWKHSURSRVHGV\VWHPDQGWKH\KDYHFRQVLGHUHGLWJUDGXDOO\LPSOHPHQWHG,QGHHGWKHV\VWHPSUHVHQWVWKH
DGYDQWDJH WKDW RQFH GHYHORSHG LW KDV WR EH RQO\ HDVLO\ XSGDWHG DQG LWZLOO EH HYHQPRUH VLPSO\ WR LPSOHPHQW
DFFRUGLQJWRWKH,7NQRZOHGJHSURJUHVVLRQ0RUHRYHULQWKHFDVHVWXG\WKHFRPSDQ\WKDWKDVWHVWHGWKHV\VWHPKDV
EHHQSRVLWLYHO\ FROODERUDWHG VKRZLQJ DSSUHFLDWLRQ IRU LW 7KXV WKH FDVH VWXG\ LOOXVWUDWHV WKH SUDFWLFDO XVH RI WKH
GHYHORSHGSUHYHQWLRQLQIRUPDWLRQV\VWHPFKDUDFWHUL]HGE\DV\QHUJLFDSSOLFDWLRQRI,7LQVWUXPHQWV45FRGHDQG
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%,0WHFKQRORJ\,WKDVEHHQGHPRQVWUDWHGWKDWWKHV\VWHPEDVHGRQZRUNHUV¶LQYROYHPHQWDLPDWUHDFKLQJWKHWKUHH
LGHQWLILHGREMHFWLYHVWKHFKHFNRIZRUNHUV¶WUDLQLQJWKHGHILQLWLRQRIZRUNVRSHUDWLRQDOSURFHGXUHVDQG
WKHVFKHPDWL]DWLRQRIWKHDVVHPEO\GLVDVVHPEO\XVHRIVLWHHTXLSPHQWDQGWHPSRUDU\VWUXFWXUHV,QFRQFOXVLRQWKH
V\VWHP LV GHYHORSHG DQG VWUXFWXUHG LQ RUGHU WRKDYH DEHWWHU GHVLJQ DQGPDQDJHPHQW RI WKH FRQVWUXFWLRQSURFHVV
GXULQJWKHH[HFXWLRQSKDVHHQKDQFLQJFRPPXQLFDWLRQEHWZHHQWKH&OLHQWWHFKQLFDOVWUXFWXUHWKH*HQHUDOFRQWUDFWRU
DQGVXEFRQWUDFWRUVDOORZLQJDEHWWHUDYDLODELOLW\RIRQVLWHKHDOWKDQGVDIHW\LQIRUPDWLRQDQGGRFXPHQWV
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